Treatment of human glioblastoma cells with the staurosporine derivative CGP 41251 inhibits CDC2 and CDK2 kinase activity and increases radiation sensitivity.
CGP, 41251, a staurosporine derivative, is a potent inhibitor of protein kinase C (PKC). In recent studies we found that this compound causes growth inhibition and induces apoptosis in human glioblastoma cell lines and also inhibits the growth of xenografts of a human astrocytoma. In this study we investigate its effects on cell cycle control. Treatment of glioblastoma or gliosarcoma cells with CGP 41251 lead to a time and dose dependent increase of the percentage of cells in the G2-M phase of the cell cycle. This correlated with a decrease of CDC2- and CDK2-associated histone H1 kinase activities as well as a decrease in the cellular level of the CDC2 protein. The decrease of CDC2- associated histone H1 kinase activity was detected within 5 hours, and there was complete inhibition after 24 hours. Assays of mixtures of cell extracts obtained from cultures treated with CGP 41251, the inactive analog CGP 42700, or untreated cultures indicated that this decrease was due to a decrease in the CDC2 kinase itself rather than the accumulation of an inhibitor of this kinase. In vitro assays in which CGP 41251 was added directly to the in vitro assay system revealed marked inhibition of both CDC2- and CDK2-associated kinase activity at about 1 microM. Thus CGP 41251 inhibits CDC2- and CDK2-associated kinase activities both in vivo and in vitro. Its biologic effects may, therefore, not be due simply to inhibition of PKC. Since cells in the G2-M phase of the cell cycle are relatively more sensitive to killing by gamma- radiation than cells in other phases of the cell cycle, we carried out radiosensitization studies. We found that CGP 41251 was a radiation sensitizer in two glioblastoma cell lines. Therefore, this compound may be useful in the treatment of glioblastomas, possibly in combination with radiation therapy.